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What is claimed is: 




3 !; 



in 

1 # 



1. A method for refining carbon non- saturated molten iron, 
comprising the steps of : 

charging molten irap separated from slag into a molten iron 
refining container ; 

carrying out a desi\lf urizing treatment by supplying a 
sulf urizing agent to the molten iron in the molten iron refining 
container and agitating the molten iron; 



heating 
desulf urizing 



decarburi 



decarbur i z in 



The metl. 



2 . 



is carried out b 



3. 



The met 



is carried o 




molten 



ment ; andi 



iron 



before 



or 



after 



the 



the desulf urized molten iron in 



ce . 



aim 1, whereira the heating of the molten iron 
the desulf urizing treatment . 



im 1, wherein thfe heating of the molten iron 
er the desulf urizAig treatment - 



4 . The method <pf claim 1 , wherein the step of heating the molten 
iron comprises heating and carburizingVthe molten iron. 



5 . The method of claim 1 , wherein the stenof heating the molten 
iron comprises heating the molten iron by \l n arc heating while 
gas bubbling by blowing an inert gas into Vthe molten iron. 



6. The method of \slaim 4, wherein the step of heating and 
carburizing the molte\i iron comprises blowing the inert gas into 
the molten iron to ef&ect bubbling in the molten iron, blowing 

/ 

oxygen onto the bath of\the molten iron' so as to heat the molten 
iron, and injecting the\ carbonaceous material into the molten 
iron to provide the caraurizationl 



7. The method of claim 4, wherein the step of heating and 
carburizing the molten iron comprises blowing the inert gas into 



the molten iron 



oxygen into th 
iron, and inj 
iron to pro 



desulf uriz:.ng ftr 
agent and a 



the same. 




effect bubbling in the molten iron, blowing 



of the mc\Lten iron so as to heat the molten 
the carbonaceous material into the molten 
carburizat Aon . 



8. The mephod/of clpim 1, wherein the step of carrying out the 

ent comprises! supplying a desulf urizing 
i-ng agent to tl\e molten iron and agitating 



9. A method for refining carbon noi\- saturated molten iron, 
comprising trie steps of : 

charging molten iron separated from\plag into a molten iron 
refining container; 

carrying out a desulf urizing treatment by supplying a 
desulf urizing agent to the molten iron in th& molten iron refining 



container and agitating the molten iron; 
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/ 



carburizing tfte molten iron before or after the 
desulfurizing treati^ent;. and 

decarburizing tifie desulfurized molten iron in a 
decarburizing furnace 



T ls=r 



PS | 



10. The method of claim^ , wherein the carburizing of the molten 
iron is carried out before the desulfurizing treatment. 

11. The method of claim 9,\wherein the carburizing of the molten 
iron is carried out after ^he desulfurizing treatment. 

12. The method of claim 9, wAerein the step of carburizing the 
molten iron comprises heating >and carburizing the molten iron. 

13. iThe me:hod ofe claim 12, wAerein the step of heating and 
carbubrizing the moiten iron comprises blowing the inert gas into 
the milt en i ron&S feff ect bubbling in the molten iron, blowing 



oxyge 
iron , 
iron to 



to tl 



bath 



f the molten ±\on so as to heat the molten 
nd i4jecting\the carbonaceou\s material into the molten 
provide the carburizatibn . 



14. The \ethod of claim 12, wherein ttie step of heating and 
carburizingXjhe molten iron comprises bloWng the inert gas into 
the molten iron to effect bubbling in the\ molten iron, blowing 
oxygen into the bath of the molten iron so Vs to heat the molten 
iron, and injecting."' the carbonaceous material into the molten 
iron to provide the carburization . 



15. The .method of claim. 9,. wherein the desulf urlaing step 
comprises supplying V desulf urizing agent and. a deoxidizing agent- 
and agitating the mo\Lten iron. V/'' • * 



16. A method for refitting a carbon non-saturated^ molten iron 
comprising the steps o 

carrying out a desulf urization treatment in at least a one 
first reacting container \of converter type; and 



carrying out a decarbufization treatment in a second reacting 



contaii/er 



17. 



comprises 
gas of 0 . 




converter typA. 



f claim 16 , wherein a desulf urization treatment 
he desulf urizYng agent and blowing an agitating 
Ln or more peA ton of the molten iron. 



18. 



treatment 
iron and f 



molten Uron 



of claim 16, Wherein the desulf urization 
adding a desulVurizing agent to the molten 
gen of 2.5 Nm 3 Xmin or less per ton of the 



19. The \njethod of claim 16 , wherein the desulf urization 
treatment comprises supplying the desulf urizing agent and a 
carbonaceous material to the molten Iran. 



20. The method of claim 19, wherein the dfesulf urizing agent is 
blown from an agitating gas blowing nozzlte. 



\ 



21. The method oA claim 19, wherein the carbonaceous agent is 
blown from an agitkting gas blowing nozzle'. 



22. The method of cj>aim 16, wherein /the molten iron is charged 
into the moltefc iron defining container together with a solid 
iron source* , lOxVgen and\ the carbonaceous material- are supplied ', 
and after tftiejs^rid iron source is dissolved, the desulf urization 
is perforned 



23 



The method of claim 16, Wherein steel making slag or a blast 
furnace making slag is used, as the desulf urizing agent for 
carrying out the desulf urization . 



24. A smelting redaction method, comprising the steps of: 

(a) charging carbonaceous material and ores into a reacting 
furnace having a functid<n of directly contacting the carbonaceous 
material and the ores ; 

(b) reducing the oresVmtil at least one part of the ores 
is metallized, the ores containing at least one part of metallized 
metal being produced; 

(c) charging the carbonaceous material from the reducing step 
(b) and the ores containing at leaAst one part of metallized metal 
into a smelting furnace of metal loath type; and 

(d) blowing a gas containing otygen 20% or more into the 
smelting furnace of metal bath to produce molten iron. 



\ 



\ 



\ 



25. The method\of claim 24, further comprising the step of 
charging carbonaceous material and pre-reduc'ed ores into the 
smelting furnace ©f metal bath type. 



26. The method of q.aim 24 , wherein the carbonaceous material 
to be charged into thte reacting furnace has stoichiometrically 
an amount sufficient ix>r reducing and metallizing all amount of 
the ores charged in tlrp reacting furnace. 



27. The method of claim \24, wherein the reacting furnace is a 
rotary kiln type or rotary hearth type. 



28. A smeltiiva reduction method, comprising the steps of: 

(a) chargin^carbonaceous material and ores into a reacting 
furnace having a f linction of directly contacting the carbonaceous 
material and the ores; 

(b) partially redoing the ores in the reacting furnace, and 
de-volati/liteing a volatile content of the carbonaceous material 



until le 



(c) :ha 



the step 



of metal 



(d) 
smelting 




an 20%, 

ng the de-vol\atilized carbonaceous material from 
d partially reduced ores into the smelting furnace 



ype ; and 

a gas containiira oxygen 20% or more into the 
ace of metal bath fox producing molten iron. 



29. A smelting reduction method, comprising the steps of: 

preparing carbonaceous material at\ least part of which is 
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de -volatilized; 

Charging the carbonaceous material and ores into the smelting 
furnace of metal baTth type; and 

blowing a gas containing oxygen 20% or more into the smelting 
furnace of metal bathXtype to produce molten iron. 



30. The method of clair\29, wherein the ore is pre-heated or 
pre-reduced. 



31. A smeltiM reduction mVthod , comprising the steps of: 



chargi 



the group 



and flux 




one sele 



materials containing at least one selected from 
j_ng of metallic oxide and metallic hydroxide 
into a smeltrng reduction furnace; 
fuels and reducing agents, at least one 
oup consisting oft coal and coke and at least 
rom the group consisting of oil coke and waste 



plastic into the^smalting reduction furnace; and 

heattLng arfi meltikig the raw materials Vnd the flux materials 
by heat burning the f ueJLs and the reducing materials with an oxygen 
gas . 



32. The metXftA of claim 31, further comprising the step, of 



limiting total sulfur amount contained in the fuel, reducing 
agent, raw materials and flux and brought into the smelting 
reduction furnace to 20 kg or less per 1 ton of the md^ten iron 
produced in the smelting reduction furnace. 



33. The method of claim 31, wherein the supplying of the oil 
coke into the smelting reduction furnace satisfies, the.following 
conditions : 

(a) the supplying of the oil coke is" carried out from the 
height in 2 m or hitoher than the surface of the slag bath in the 
smelting reductions furnace , 

(b) the supplying of the oil coke is carried out from the 
position in the atmosphere where the atmospheric gas is 1000° C 
or more in the smelting reduction furnace, and 

(c) the supplying oV the oil coke is carried out by sending 
out the carrier gas from\the supply chute, and with respect to 
the 04/I co\e (P) to be charged per one chute, the carbonaceous 
materials (do . other than tne oil coke, to be sent together with 
the pil coke, \the raw material^ (R) and the flux (S) , the momentum 
dirfcctinq dowhward of all solid substances (P+Q+R+S)is 
opepatedyto be 100 kgm/s or mo: 



34 fc 



The! metjrad of claim 31, wherein the supply of the waste 



plastic 



o tlae smelting reduction furnace satisfies the 



following lcondit)Lons : 

(a) th£ supplying of the waste plastic is carried out from 
the heVghtl in 2 ,m or higher than the sufface of the slag bath 
in the ^me^ting reduction furnace, 

(b) thd supplying, of the waste plastic Ssg carried out from 
the position in the atmosphere where the atmospheric gas is 
1000° C or more in the smelting reduction furnace, and 

(c) the supplying^ of the waste plastic is carried out by 
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sending out the carrier gas from the supply chute, and with respect 
to the waste plastic (P) to be charged pei^ one chute, the 
carbonaceous materials (Q) , other than the waste plastic, to be 
sent together with thA waste plastic, the raw materials (R) and 
the flux (S), the momentum directing downward of all solid 
substances (P + Q + R +\S) is operated to be 100 kgm/s or more. 



35. In an iron making method using a blast furnace, a smelting 
reduction furnace of iron bath type and a sintering machine, an 
molten iron producing methbd which is characterized in that 
sintered ores of large size ^produced by the sintering machine 
are supplied into the blast furnace and those of small size are 



supplied into the 



36 . In an iro 



reduction f 



method whic 



sxze xs sup; 




ting reduction furnace of iron bath type. 



thod using a blast furnace and a smelting 
on bath type, a molten iron producing 



rized in that iron making coke of large 



Le blast furi^ce and coke of small size 
is supplied |into \he smelting reductioil furnace of iron bath type. 



reduction fugrnac 



37. In an iion ntcking method using a blast furnace, a smelting 



of iron bath type and a sintering machine, a 



molten iron producing method which is characterized in that 



sintered ores 



are supplied intse 



large size produced by the sintering machine 



the blast furnace and those\of small size are 
supplied into the smelting reduction furnace ok iron bath type, 
while iron making coke of large size is supplieminto the blast 



/I 
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furnace and of small size is supplied into the smelting 

reduction f u rilace bfi iron bath type. 



